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OF POWER-EFGINEERING

G. M. Krzhizhanovekiy ' 7':.)

The First Five-Year Plan called for extemnsive avientific work in power o
enginesring anl goneral coordination of this work. e

The Power-Engineering Institute of the AN -ssﬁz (Academy of 3civnces USSR)
and various pover-enginsering institutes of Republic Acads..les of Soiences,’ Lt
and Affiliates of the AN SSSR are working on impnrtent power-enginesring e
problems which have a direct bearing on the successful fuifillment of the
nev Five-Year Plan and cn the future progress of Soviet power engineering.

Such prodlems include stuly of steam in sll its phasoe, high-vnltage /
DC transmission, electricel machinery construction, fuel chemistry, artificial
undeérground formation of gas from coal, gas turbines, industrial powver :
engineering, colleciive farms, tra.nsportation, pover-snginsering systems, etc,

Coordineting these problems, mliminsting dvylication, cooperation
and sxthange of leta, porsonel 2ontucts, selr-critlciem, expedient uae of
resources, rational organi:zation and exploitation of laboratory facilities,
etc.~-all these are important for the aucceasful fulfillmnt of the Five-
Ysar Plan of the AN 3SSR. . o
IN e

The Firnt Council of Power - Enginecring Institutes met in the Institute,
19-28 May 1947, to discuss the prodlem of coord.imting sclentific work.

The author of this article made the introductory report, "Sclentific
*roblems of Pover Engineering,” to the plenum of the council.” The Tep-
yasentatives ©f the Republic Acalemies of Sciences gave hrief faporta un
Pivs-~ywar pisrt for scisntific research related o puwer-enginsering le-
velomment in the Ropudiicn. . Subsegusnt vork c* the council was assigned to
four sectiors: power engir.nring, elactrotschnioal, thermotechnical, and
pover chemistry.
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... The power-senginssring sacticn devrted 1ts first mesting to pewer engineering
in industry. The following reports were give~: V. I. Veyte, "Power-Enginesring
Efficlency and Its Improvement in Industry,” N. A. Semenenko, Doctor of Technical
Sciences, "Uniting Power Enginseriug and Technology to Utilize Eigh-Tamperature
Secondary Power Resources in Industry,” I. N. Butakov, Doctor of Technical ‘Sclences,
and G. T, Rossiyevskiy, Candidate in Technical Science, "Blectric Power Plams for
Utilizing Low-Potential Heat of Secondary Power Resources in Industry.”

The ssction noted the preszent Stats of theoretical amd practical work, and the
comentions between power engineering and Industriel technology as well as between
industrial ani regional powsr engineering. The timely decision of the Bursau of the
Division of Technical Sciences, AN SSSR, to hold a ‘spscial session in October 1947
devotad to imdustrial power-enginesring problems was mentioned.

The secomd ard thinl meetings were devoted to rurval and urbar power enginsering.
Reports were made by Candidates in Agricultural Scisnces A. G. Zekharin on "Iooal -
Pover Systems in Agricultural Districts,” amd P. N. Listev, "New Blectrification
Plan for Agriculture.”

The seotion noted coordination of operations in egricultural power englneering
and. recommendled the establishment of persomal liaison between scientific groups to
discuss .basic problems amd vork programs. The publication of & momograpn on the
fundamentals of power engimeering in sgriculture should be of great importamce.

The section corsidered developing agricultural power enginesring along the fol-
lowing limes: {1) investigation of agricultural power engineering in each republic
on the basie of power clagsifications of agricultural districts and study of the NPT
power surplus in the vurious agricu’tural zones; and (2) utilization of power resources ...
and electrification of agriculturs based on a modal district characteristic of the
republic. ) .

The following two reports concerned urban power ergimeering: "Plan for Power
Supply ard Feating," by L. ‘A. Melent'ev, Ductor of Technioal Sciences, and "Gas
Supply for TBTs apd for wscow Indusiry to be Obtained From the Moscow Coal and Peat
Fields,” by Z. F. Chukhanov, Corresponding Member, AN SSSR. The seotion also
acknoviedged the need of power-enginesring development in small cities and recom-
menled that pertinent prodblems be included in tke study courses cf powsr-engipsering
institutes of Republic Acedemiss of Sclences and Affiliatos of the AN SSSR.

At a Joint meetiing of the power-engineering amd slectrotechnical ssctions the S
following repurts on power systems were given: V. V. Bolotov, Doctor of Technical ' ...
Sciences, "The Rational Structury ana Operation of Complex Power Systems,” I. M, D
Markovich, Dootor of Technical Sciences, "The Regulation of Frequency and Powsr in -
Electric Systems," S. A, lebedav, Active Member, AN SSSR,“Automatic Regulation of
Synchronous Machines,” M, M, Lebedev, Candidate in Technical Sciences, "The Power
System of Sevan,"” and M, A. Mostkov,Doctor of Technical Science, "Hydroelectric

Engineering in Georgia.”

The gection also recommendsd special periodic moetings between the verious
power-engineering representatives io dlscuss power engineering in the national
sconomy anl power systems.

The following report wae heard and discussed in the elsctrotechnical
section: "High Voltage UC Transmission,” by K. /. Krug, Corresponiing Member,
AN SSSR, and A. R. Neyman, Doctor of Technical Sciences.

The problem of long-distance powsr trensmission by high-voltage DC 18
the most importsnt one in modern Soviet power enginsering. During the past
yoar, corsidcrabls work on thie pretlerm partly sxperimental with actual
wodely and partly theoretical husbssn dons vithin (he AN SQR,
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In the newly built direct-current laboratory of the Power-Enginsering
. Inatitute, ANBSSR, & DC. power trunsmic::-n model was' get up, and" the data ™
obtained greatly increesed the relisbility ~f direct-current transmission.
The laboratory for high-voltage gas discharge did valusble research on DC
corona. In Leningrad, M. P. Kostenks, Corresponding Member, AN SSSR, amd his
group 414 research on the theory of current transformation. The West Siberian
Affiliate, AN SSSR, has staerted work on DC power tranemission.

The aection fourd that direct-current research must be intensified in
the AN SSSR.

The section roted that the sclution of problems in DC power tranemission
required extensive scientific regearch amd large-scale industrial and ex-
perimental programs such as construction of an expsrimental DC transmission
lins, hesvy-duty high-voltage switches, amd specisl equirment. The gection
votel to have another meeting in September 1947. All interested organizations
were rognested to attend to coordinate direct-current research both in the AN
SSSR and in other orgamizaticns. In aGdition, a permansnt working commission
for this problem was set up in the AN SSSR.

Contemporary methods of automatic control of frequency ard power require -
maintaining approximately constant frequency and powsr, and must also meet
the demands of maximum aconomy in the operation and unification of the
power systom. The RAN (ppecial automatic distributor of active loade) suggested
by the Power-Bnginsering Institute, AR SSSR, is used as an importent supple-
ment to the automatic frequency and powsr regulators and gusrantees maximum
economy in the operation of the satire system; it also enables control of L
frequency at the generating plants. The leboratory model of RAN, made in the “ .
electric laboratory of the Power-Enginssring Institute,demonstrated the (o
siwplicity of this equipment.

The RAR works as follows: It automatically indicates at the dispatching - -
point the correct distribution ¢f loeds among the planta. It automatically.
transnits instructions on the correct distribution of loads to the shift
porsommel at the wlsciric plante. It satomatically changse the loal of :
electric plants. The last stage requires making power rlants automstic, es-: "
pecially the automatic ad justment of boilers. S

Erperience with eutomatic fregquency regulators amd AC pover in the Y
power networks; of the US and ‘Jestarn EBaropehave chown the practicability of .7
nuintaining the constancy of AC power with astatic control .of frequency. RER
Unler conditions in the USSR, however, AC power constancy 1s not expedient,
and the altermating current muet vary with the active load distribution, wr
- to the 1imiting values of the current as Getermined by the conductivity of
intersystem conmectiors.

The application of special automatic equipment in the Power-Bnginesring
Institute's Plan permt te an econcmic distribution of loals among the various
Plants of the power network and an economic regulatior of AC pover, making
use of the advanteges of the Dar'ye Fzllu [Ere.nsuterauog] oriterion at ons
atage of control. In working out the construction of the RAN for a Tower net-
work, one mmat dfsregard the losses within the natwork.

The furthsr work and the plans for power network must be carried out by
the Pover-Enginsering Institute in close cooperation with the Minlatry of
Pover Piants and with the power network. This will ensble ue to eliminate
Possible errors in suggested plans and oomstructions amd to approach the so-
lution of the most important Yreviem--intreduction of automatic control of
frogusnty andl noumr tn Sovist power networte on ¢ Ligh' tochnical level.
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The automatic control of voltage. not only serves to maintain the volhage
at a certain level, but 1t also temds to increass the reliability of the met-
work, 1.e,, the stability of parsllel operation.

The uses of prqportional automatic voltage regulators, operating over the
entire control range, makes 1t posslble to compensate for stator reaction of
synchronous machines and guarantses operation in the zons of "mrtifieial
~tadi1lity"; 1.e., vhen the angular deviations of the rotor axis of synchronous

machines ave greater then 30 degreocs. Such a control. is gueranteed by
slectronic voltage regulators of the VEI network.

fhe system of compounding synchronous generators, vhich has besn alaborated
upon during the past few years by the Power-Enginsering Inatituts, AN ESSR,

45 gensitive control and complately astiefies conditions for artificial
stability. )

A diesdvantage of the system of eimply compounding the load current 15
the unreliability of voltage constancy in the region near static instability
amd the low value of forced wmxtitation during ghorb-ctrcuit losding. This
srror may be elimipated by the use of simplified regulator-sorrecters, vhich .
have besn developed by the faculty of relay protection erd sutomatit
{pstyoments of the MBI (Moscow Pover Engimeering Tnstituts),

. lmetyotenkudeal Ynstitute of the USSR, Such regulators guarantee constant
voltage over the eantire generator rangs from Do lcoed up to a maximum loed.
They create & sufficient force upder short-circuit doading and do not lower
the relisbility of the excitation system.

With lerge-scale use of cutomatic voltage regnlators, faulty operation of
one regulator should not greatly affect operation of the vhole network. There- .:
fore, in analyzing the static stability of the metwork, the actioh of voltage ‘. )
regulators must be taken irto account,i.e., one must determins the internal, ... i
and not the stated pover capacity. By widespread use of the more perfect o
systems of sutomatiq voltage regulators (electronic regulators, compound
synshronous.. gensrators vith a elmplified excitation regulator, and amplidynes), [ ..o v

the problem of etatic stabllity can be teken off the agenda.

Under these condittona, the far greater danger of disturbing the stabildity .y
of parallel operation lies in the sudden disturbance of the netvork in connection.
with the vibrations of the synchronous generators, and not in the gradual. .~
increass of the load. I

mo golve the problem of guaranteeing static stability in powor nstwork, *
and thereby conelderably increasing the reliebility of slectric suppiy, it
18 neceesery to introducs tae new systems of automatic voltage control as
soor €8 possible. This vill not offer any insurmountable difficulties decauge
- they are very simple tc produce. .

The section rscommended continued work on automa’ "~ cestrol af excitation
"in symehronive mackines, especially the use of electrusechanicaldevices for
this puycse. N

On ths subJject of high-voltege engineering, the sertion heaxd a report
ty I. S. Stekol'nikov, Poctor cf Technical Sciences, on "gigh-Pover Impulse

Diwchorge and Lightning.”

Most important among the high-voltage develogments provided for in the
Five-Year Plan are rationsl plamning end reliable work on electric trens-
mission 1limma. The solution to these Troblems is, to & considerable extent,
connected with the development of offective and rational methods of protection
against lightoing. Thees methole muat be based on research on all the
fastore goveraing lighining.
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B In prewar yeers, the, Power-Engineering Institute, AN SSHR, in collaboration !
with the Ministry of Power Plants, as well as the Republlc Academies-of Sclences, i
Gidrometsluzhba {Hydrometeorological Service), and & mmber of solentific

yessarch institutes carried out eitensive research on lightning and iis

controlling factors in 28 power systems. The research reswlis were widely

used in planning electric~-transmission lines ard industriel instellations.

The above-mentioned work has permitted the claspification of lightning
gactors by districts, and the revelation of certain basic elemente common to
all factors. The study of lightning and antilightning protection are currently
being exeminsd by the Power-Enginesring Institute of the Azerbayizhan SSR end
the Hylroelectric Institute of the Armenien SSR, in connaction with the esteb-
14shment of mountain pover netvork in Azerbaydzhan apd Armenia.

The section noted the national economic avd scisntific importance of
1ightoing research and recommendsd the continusd stuly of factors gorerning
a direct lightning stroke in order to clessify the lightning characteristics
for the various districts of the Union. It invited all Republic Acsdemies and
AN SSSR Affiliatesto study the phyaics of 14ghtning discharge andl the geo-
physical and orographic influencee on 1t.

7he section urged the mapping of thunderstorm regions in West 8iberis,
the Far Bast, Kazakhstan and Uzbekistan, whers the nsxt Five-Year-Plan will
call for large-scals construction of elsctric-pover lines. This work had to be
4nclnded in the plans of the Republic Academies amd AN S9eR Affiliates.

' The section favored organizing & group 1n the Powsr-Engineering Institute ‘
for the purpose of studying the physics of litning, and also forming a group v
ip the Ministry of Fower Plants to study the influende ¢~ ightning or power .. = .° :
1ines and instrmments. : - sl

K. P. EKosmtenkoc, Cerresponiing Member, AN SSER, reported on "glectric
Machine Constracticn.”

The section epproved the plan of the Laboratory of Blectriocal Machines ' ;
4n the Power-Enginsering Tnstitute to develop new ideas, Yoth practical and el
solentific, on electrir-l machines with epecial features (a oousvant-frequency Sha
machine with alternati:, rotatica speed, & machine with constant rotation:
speed and altornating frequency, & aachine with rolling rotor, ote.). ..

The seotion realized the tmportance of laboratory pertioipation 1#
studying the probiems of DC power transmission and admittod that electro- -
magnetio phenomsnc. 11 elsotric machines and DC instruments must first be
stwiied. .

Yor sucsessful laboratory work one mst strexgtien the experimental

~ base, inorwase the perscmnsl, axd solicit the partiocipation of doxresponding
< watories of power-engineering institutes of the Repnblic Accdemies in
working out sheoreiical questicas on electrical machines. In partiouiar, mawy
questicns (those of sntonomous power netwerks, conatruction ard application
a? special eledtricael machines, such as eleotric motors for wind-yower

. engineering ard various sgrionltural plants, »to.) oon and should be stulled
{p *he laboratories of the Power Brgiaeering Institute avd ladoratories of
e Republic Academies. The cocperetion on these questions within the AN B888SR
with © sorrasponding coordination of work with the eleotriosl wachinediilding
organizations, will be essential to the USSR national economy.

It is yartiocularly important to iucreace +he fastory producticn sotentiel
to gusrantes the rapid congtruotion of aodels and experimsntal ot jects.

On the problem of eleotric mcdeling {miniature-roale operation with

models), the section heard a report of 1. .I. OuteraeXher, Dootor of Teohniohl:
Seiocves, "Opsration Vith Rlectric ¥dels 1n Fover Engineering.”

- 5 -
¥ CONFIDRNTIAL

<3

- -y

Sanitized Copy Approved for Release 2011/06/24 : CIA-RDP80-00809A000600210321-2




R
¥

" Sanitized Copy Approved for Release 2011/06/24 : CIA-RDP80-00809A000600210321-2

CONFIDENTIAL

. The theory and. practice developed by the Power-Engineering Institute,

AN S An artificial electric modeiing of physical phenomensa haes i:proved
rese’ :amthods and oalounlations in sclving many problems of powsr-enginsering.
The . .. is and instrumente produced make 1t possible to recommend this method
for solving the following moet important probiems: enalysis of the stability
of dynamic systeme with many degrees of freedom and control systems; and cal-
oulation of electromagnstic and thermal fields in machines, ingtruments, and
other eguipmsnt.

. The secticn recommenied that the powsr-engineering institutes of the
Acadlemies of Sciences of the Repmblics and AR SSSR Affiljates use the standard
constructions of universel modele (electric integrators), vhich have been de-
velgped by the elestric modeling laboratory for research and caloulation )

purposes.

For the sucsesiful develomment of methods and enlargesent of the rainge
of applications in power engineering, the efforts of the Pmr-xnen#oring )
Instituts AN SSSR, must be united with the power-engimsering institutes of
the Republies and with the Affiliates of the AN SSSR by ccordination of the
various vork plame and programs.

In the segtionon thermotechnics, the following reparts wore heard amd
discugsed: “New Trendes in Theormal Modeling," by Acatemician M. V. Kivpichev,
"Me Problem of High-Pressurs Steam,” by M. A. Styrikovich, Corresponding
Member, AN 8SFR, "Hydrodymamics of Two-Fhase Currents in Pipes,” oy 8. I.
Eosterin, Doctor of.%echnical Solences, ard "Combustion of Botonlsa Shals in
the Fireboxes of Steam Boilsra," by Eh. K. Trun, Taididate of Techaloal )
Soiences. The gcection found 1t neceesary to contizus thizcwork mot only in .. .
the Power-Enginsering Institute, AN SS8SR, but alwso in power-enginsering i
‘dnstitutes of the Republic Acalemias of Soiences and AN S8SSR Affiliates, ;
ocooxdinating this work in the Commiesion for High-Pressnre Steam of the Fower-
Engineering Institute AN SSSR. The section approvad the practical results of . . ...
tbs work done by the power-engineering department of the Inatitute of Industrial ‘..
Problems, AN Estonien 8SR, in utilizing methods of layer.oombustion of shals ia '
bYoiler fireboxes, anl the research work planned by the Institute in the field .
of compartment combustion of shale in fireboxes of high-pressure stsam boilers. ' .

Plans for research in thermotechnica, presented by representatives of -
Acsdemios of Sdiences of Estonia, Arzerhayizhan; Georgls, Xaflilfsten, Ukraine, .-
Boloruscis, sod the Weat £iberian branch of AN SSER were alsc discussed. :

; The seotion expressed the desire that the Power-Lngivesring Inatitute, A
Azsrbayishen AN, and the Thermoteohnical Institute, AN SSER, study methode of .. =
‘urning naturel gasss, taking into consideration the importance of thase !
questions in the national econocmy of the above named Reopublica.

In the interests of clossr coordinmation in thermotechnics, it wns
deolded to hold amnual oonferencer of representatives of the institutes of
Reyublic Acsdemies of Soiences and AN SSSR Affriliates; and to seek further
coordinatlion by srrhanging data, by organizing expeditiona, by soientifio
reports, by exchsngs of resulss on completed works, emd by printed pudblications.

The power-chemistry section heard and discussed the following reports i
as fcllows; "Complex Power-Chemical Utflization of Fuel," by A. B, Chernysiev,
Correspond! g ismber, AR SSSR, "Flameles:t Surface Combusticn,” by M. B.

Ravich, Dostor of Twsinical Suicnoes, "High-Tempesuture Processing of Fwel,”

% A, A. Agroskin, Dootar of Technical Sciencss, "The Work of the Departaient of
a8 Turbines of the Power Enginsering Institute, AN 8S6F," by D. Ya. Aleksovil'-
sR1y, Senior Soientific Colladorator, and "Problems on thec Stadility of Farts
of Oas Tardines,” by A, P, Filippov, Correspomiing Nember, AN S8ER,
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The complex power-chemical utilization of solid Puel has great importance
in the national economy as it provides the means of obtaining, besidea heat
.energy, & large quantity of. valuable.rsw material from local types of solid
fuel, synthetic 1iquid fuel, lubricating oils, plastic substances, apd other
chemical products. :

0f the three elementary methods of heat-processing solid fuel, soking,
esmicoking, anl gasificetion, the two latter methols permit more extensive
oxploitation of various typee of solid fuel. Increasing the amount of raw
material for high-temperature fuel proceesing (eoking) ie very Important.

In conmection with inoreasing the gas supply for cities and imdustriel
enterprises, great importance is attached to questions of rational gas
combustion, eapecially thewmethod of flameless combustion.

The studies condacted in the Power-Englneering Institute, AN SSSR, such
as semicoking of fins-grained fuel, gesification of fuel urder high preassure,
neyw methods for high-temperature processing of fuel, and methods for Tlameless
surface combuation of fuel -- all have great scientific and practical value.
They have revealsd great opportunities for the prectical application of power-
chenical exploitation of various types of solid fuel, especiaily out peat,
small coal fractions and lignite, etc. The experiments begun by the Fower-~
Engindering Inetitute, AF SSSR, on underground distillation of oil shale and
on gas turbine problems are likewise of great interest.

To obtelin a more complete and rapid solution of the problem of the
pover-chemical exploitation of various solid fuels, and to secure largs raw-
material resources for the manufacturs of chemioals and synthetic liquid fuels,
we must develop Bdientific research. SucH work should be done not only in the
Power-Engineering Institute, AX 858R, but also in the Republics' pover-
enginesring inatitutes in cooperetion with the former. T

The participants of the conference noted the cocperation of the AN .
Estonian S8R vith the Power-Engineering Inseitute, AN SSSR, on tje problsa
of walerground distillation of b1l shale. oo

The section guve speciel attention to the question of organiz'ing in the
AN S9RR ressarch work on exploitation of ges in commection with the ext  sive
uce of gaa in variona branchas.of the Terainien nationnl sConoky.

Iike the other sectlons, the power-chemistry section expreme~l the desire
to hold amnual conferences to coordinate research in the powar-ensineering
institutes of the Ropubiice and AN SSSR Affilietes so that there might e A
en exchange of the results of sclertific work and conformity of reseurch programs )
in the following yeear. Iy

The conference has shown what enormous possidilities for solving grsat -
gcientifio problens of pover engineering exist.in the power-enginsering
imatitutes of Republic Acedemies of Sciences ard AN SSSR Affilietes.

Reports to the plenur eud mections, aotSve exchange of opirions, in-
apection of uhe Power-Engineuring Institute latoretories, avientifio reports
am printed troatises -- u)i these permittod tke oconferesnce partioipants to
gein exhaustive material on the sctivity of the povar-engingering iastitutes.
As a remult of the comferense it was poassible t0 coordinate the resear a4 in
power engineering along definite lines and to estatlish & more expedient
d4stridution of scientific reports by exchange of isformation, somsultatioa,
anl peraonal contact amng il scientiets.

At the same time, the reprsasentatives invited to the ponference fxom the
various ministriee, research institutes, and Iirdustry rendered positive belp in
developiug more extensive cooperation of forces and resources, &s well as in
introducing the results of scientific work into the national ecomomy.
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